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2|<3 71^: flcfl ol^ Tflole tifl^, 71^; olO.^ Tfl 



^ tflolB| y^o] 3L*>SH ^o)^ 2}-^ ^^^4 5^ HH* *fl«H SR\ 

7^71.^ 7flo]E tifl ^4 cflolB| tifl^ ^ 3^ *f|l ^ 

3, XMJS 3Hb| yfl^ ^ ^ ^4 Sife ^12 ^ J= 

^l^B), 7flo]E tifl ^4 *>7] tiflAl ^ 5^ ^4 <£^£H ^ 

S. 13 



tifl^^f m^VJl $1^ tiH^, TflolM aflA^ oflol^ tifl^o] m 
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cj-^ ^tfloi gj^j 3. a] sg-s] ^ zl ^ S^^liB] 7l ^{MULTI-DOMAIN LIQUID 
CRYSTAL DISPLAY AND A THIN FILM TRANSISTOR SUBSTRATE OF THE SAME} 

£ 2axr ^3 *U -£*HH ^ nfl^S©^, 

£ 2b5+ £ 2cfe ^ £ 2a^1 Ilb-IIb*^ Hc-IIc'^l ^ 

5. 3a vfl^l £ 3dfe *IU ^AHjofl t^s. o_n^ S a] ^ j=€*l^ 

s. 4^ ^12 <^HH ^ i A l ^ ^^1^ tifl 

*13E°l:lL f 

£ 6a vfl^l S. liter *i|2 ^11^ 4€- ^ i^l #*|-§- *W 

£ 12^ *fll ^ *l]2 4^ 6fl^ 5*1 ^l-§- ^ e^^eI 

7m* T^^oL, 

£ 13* it^Q *I13 -€ A HH1 ^3 sj^M., 
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£ 15^r £ US\ XV-XV'*H tfl^ ^£o]zi, 
5. 16^: £ 1451 XVI-XVr^d°fl tfltb 

£ 17^8: 5. 14-sq XVII-XVII'^ ^ XVII ' '-XVII' tfl^: 

t\^Q\ ^ £r«:*Kr <tA ^ ^ ^ ^M^K 

<15> tffl^ a^l <g«]r^^.S. cfl^= €3 ^(color filter) 

#J=L 71^-3). ttV^- e^^e^ ^ ^q- f-o] §1^ -gp^ 7]^- A>o]ofl 

♦ ^ £-*r«-3 «fl1^r €3*l?lSL, o]» ^ ^-g-^ 

o]s. ;g 7 fl irfl^o.^ <?1*H ^S}^ ^2. (fringe field)* ol-§-*r°} 
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<18> #7l» $<S*Hr ^ 71* $H Site ^ 3R"4 tfi-S ^ 

ofl Z}-^ 1-71* f^i^l *7H SB^TT ^7l^ °l-g-*H ^ 

<19> S 4^ ^ j&S.fe, *}Jf 71* $H ^^S)<H Shh *R«fl.fc €7fl Sfl^* U 

7l*ofl ^^S)^ Sife tfl"* ^ $H^r 1-711- 3^*H =i7fl SflBl^ #71 
oil o^^H ^£)*r «S* °l-£-*H ^^1 iHr ^*k%SLS.^ i^l^l* 

^*Kr ^ 6 1 

<20> olsitb ^l^W-a- ^ 7>^r til W ^7fl 

H^M^H ^<*fMfe- Aj| ^Bl^l <£3.7\ ^ #^1 32-3. ^ ^ 

$H ^ias^ ^^H°> «H. sd^^^ ^sl 7H v 7l-el°11^ *>7ll it 

ms-sl *>7m 7i^si ^^ai^o> *}jels ^ ax| ^l^i ^fla 

[^o] ol^-517> *Rr 7l#^ ^11 
<21> ol ^ 7]# ^ 3^.^- ^2- ^ol ^-^-^1 #o_^ oV^tt 4 
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lofl ttfS^- 7>7l ^ CflolE^ Al^l- sj-^ ^^V^ 
<23> ^l^o?^, #71 7l^r *fll Ufl^i, ^"71 ^ 

*ll 1 till ^4 ^"71 ^12 yfl^o] 3L^d\ XI 3., ^7^ 

1- 7H^ sMi ^-7] *ili ufl^d^ #7l *fl2 n#°) ^*}fe ■S^V 

4 ^ »H 3H\ *M ^ -8-71 *fil tifl^, 7.}7l ^ #71 *fl2 «fl*i 

^ -#7] sj-^ *iu ^ #7j *iii yfl^, 

^ ^7l ^12 tifl^ ^ ^-71 ^ *H *f|2 ^ S^l^, ^ 

^ ^-71 *)U nfl^d, 7>>7l ^-71 ^12 yfl^ ^ ^-71 st-i: 9l^r m ^ 

<24> o] 1^1, Aj- 7 ] *fl2 Wfl^Sj- ^^S)<^ 5L^>J1 #7l 5|-i ^7fl^-S]- ^ 

4. 

<25> 7m, ^-7] *i<?i 71^: ^<^1 ^^£)<H Stl«L^ »U ^^1 >113 7flo]E ^q- 

4 7flo]E.^ i^V^ Tflo] ^ afl^, #7} 7)HE ^^£|<H Safe ^1°1^ ^ 
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^13 ^ ^-7] 7^11 iflxl »]3 TflolM ^ >5HMM ^71 t4U xflx] 7^13 ^ ^ 

3). tfl^>JL flfe 7411 Tfl^l 7413 = 3*1 #^§T i^>^ tifl74, ^-71 7412 2= 

5flol Slfe *W T3fl^ ^ ^-71 74H 

$H ill, 7>*lfe jsjM-, #7l i^ D -l- SHI SA^, ^7fl 

fljl. ^-71 fl*HHi **H ^"71 7411 2=31*1 ^ ^ ^7} 7413 =^1^1 3. 

^-4 ^71 ^^.s. <£^£M Xl^ 5Mi #^§- £^V^ ^ 2=^*1^1 71 ^4- 



°) ^7] t4U ^ 7413 #^£r 7>7l #3 #7l tlM^cfl ^31, 

#71 7412 4ii #^°r €^ ^7) ^H^of) <£^S\o) o^oj^ Tfll ^ 74l2 TlH 

2= 74^8: £^ ^-71 Tflol E74ofl o^^Slol & o.t^ , ^7l 74l3 TlHm #^8r -gr^ ^> 
71 71H M^oll ^7) 2^ ^ ^fl^Rr ^-71 Sl-i <#^r 

^ 7 } S ^ 7 ^2\- 7}sL ^ ^7fl^-» *H A Hd 

tij-^ ^fl^f* it8-« <r SlU^, #71 ^ 74H ^"71 Sj-i £^ ^fl^ 

M*KDL, -^71 sj-i ^Sl 7>5L ^ ^7^» f^iLS. *M 74^ 
^ol «}^a|*|-tf. IE, ^-71 TflolM ^744 ^oj^j. ^o)l ^T-^ol ojo.^ #7l 3Mi # 

^ ^fl^ ^*Kr 7>*|fc 74^- tifl^ U4 £W ^ ^7} 

74H ^71 «fl^ ^^tb ^1 *^^T #^5. ^^"t ^ ^"71 ^ 

Z)A>Z4;^ ^^S)o4 oljl, ^"71 ^A>Z4;^^ ^ ^"71 A>7^ ^ ^711^-^ uj- 

^7^^ ^-Z- o)^ T^ol tiV^^I-JL, >3"7l t4lolEl tifl^4 ^-71 74H #qv8r 



^^50020054277 2002/10/31 
<27> »U 7]&, ^7] 7]% $H 3^3<H «fl^, afll 

l wB-^^- ^-71 *)]2 tifl^^l 3i*HH ^3*Kr ^ <gsM4 Si^l, ^7fl^-» 

sMi ^7] *(|1 Wfl^ <#7] *(|2 MX}*}*] 3^ ^^^4 

SUfe ^ *lH 7>>7l ^ ^7} *)U Bfl^, 7>7l ^ ^7l *(|2 Hfl# ^ 

^■71 ^2 «^ ^ ^"71 mH= *iH "SmsM ^ *fl2 ^ S^^^B), 

m T.i-71 ^ s$7) $}2 ^ ^-7i n-^ sa^ *ii3 ^^i- 

^71 *fll tfl%VS}jL ^ *fl2 7l^r, ^-71 *{|2 7}% 

Slfe 7l^ ^"71 *fll 71^ #7l z\}2 7 ]^- A>olofl *£<Q 

<28> ol nfl, -# 7 ] S.^o] ^^-Sr ^-Sl -R"^ ^1^^: 7>*H #7l ^ 

^£ n ^ol ^-71 ^|l ^ *ll2 7)%<% tfl^ afl^^M 5&fe %o) ^z^c}-. 

<29> ^Jf^j- #jI3. *H -M^Hl^ cfl^H ^ °1 #*}fe 7^ & 

6 WH f-^^ ^lA 1 ^ 7>^1 7V7> -§-oi$>7fl ^ai^- ^ Aj-xm ^i&t)-. 

tt'S* <^Sl 7H ^ol^ ^BflS. Si^-H ^7H1>H ^^§>^ ^T-HHl ^ 

4. -B- A >^ ^°fl ^fl^l^fe ^^t!: £^ -BrSa^. ^, 
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^, * ^ 4s «$H" % 4, °lr 4^ ^ "«>S- W 

£o] 4f ^ 4H" ^ ^ ^W". 

*H * 4**1 ^l«*H 4^ H^l^l 

^i(vcom)7v ^i7>£]^ #^a°i tihii^ ^^>7fl ih^m sm-. °i n. 

*] ^^ofl fe 71^ ^7> ^17>€4. ^ *MM«* ^ Tfl 
ol -E ^ cflol^^ofl flfe ^ ^ £ ^ 

<^ ^ £=-g. ^-Hj- e^x]^e^ (Pixel TFT)^ TflolM^^] ^ 

TflolE 7l§ ^^7> °l7}3fe £4=M Si^ ^ - ^ *fl 

<H 4^1 £43*1 ^ 4* *W €^-§- 44 s^^I^bKdce 

tft)7> *>q-^ sw. *M ^ & 
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<34> $3.5.41 q-Bj-tfl^l ^Vs^M- ^r^ofl 4# ^ 5a1 3M^ € 

£tH ^ «-^ 7 > ^^A>(pretilt)« £7fls]JL, -S3*}* 7>^m ^ ^*Hr 

£^.<£| ol 7 >Sl^ JlJ=S1^ <£o] *\^}7\] Ai^A}^ ^^.S. 

<35> Zl^C-fl «j-i§= ^IH ^ #^}» 7>^1^^ 7l^ 

Aj-O.3. c| 7l<>> ^ X*l #*HHtt -B-^l €^ ^-^» ^ 



<36> 5)-^ ^^-o] <#o] ^ S e| = e{| a] (refresh) 5 ^ ^*Hr 3 

= 31 A] 3^7} 3HaL, 7flolS^ -Sr(on) 1±3L 

7\ ^l7>£)^ HH* *1H ^^-§- ^ 3^*l^e1(DCE TFT)7> €^ °1 ^ *W 
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W AHo] ^ -g-^ C D p^ Q± 7l§ AH*} C LC ^ 3^3. ^ 

^ JeL^^bKdCE TFT)* ^ 31 ^ *W 3^-4 ^ ^» 7H711 

^4 ^ ; Vdce > v p ^ * W *»H £^-8- ^ s^M^KDCE tft)7> € 

£.=5)13 ^ *IH €^ ^(floating) €4. ^ ^ €^7> ^ 

711 €4. ^, 3Mi ^-g- ^ S-^^Bl (Pixel TFT)7> H^sM*! SMx 

^*>» -a-^^H ^ ^^Ml °1« 3s. fttfl-q* oi^>^ 4-S-a]- 

<37> 5)5. ofl^ ^^7l ^^"^r 

<38> , r t 

zj^S. Si^^M Si^ ^4 ^7>o]t^ ( bJ-bH i=0^jl V_c = V_0 , ^ ^-€7] °<J^ S 

7i ^^i ntfls -B-^m^-. ^-fr *-h*i #^i ^i7> 

3fe ^» *W ^ ^pj-^ 
<40> ^-o) (refresh) 5-1^ ^^Mlfe ^ *H ^ # 

<41> £ ^6flA^ DCE TFT* -fM SR-^H <£^*M 7l^ &$\7\ *H°1 
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#31$M ^ €^ ^^7V ^^-S. ^ 5=fe *>7^cf. ^ 

-g- € ^ SE^r 3 #3. ^ ^ wj-xjofl ^ofl^l ^ ^-g-^ ^ $£r}-. 

<42> Stb 7^1 S^a^ ^ Ssfl^^ 31S^ #7fl&o] 5^ € 

^- A>olS] ^t:>7> s^o} o>^o] ^rf. 

<43> DCETFT7> cIlolE^ofl ^71 ofl^l ^ *IH *l*}-c£| 3He^ 

<44> 2^, a, xi\ ^-^91 £ 2a 2c» -g^^h 

< 45 > 5L 2afe ^ ^aHH tcHg- S a] Hfl^^olji, £ 2bSf £ 2ctt' 

^ ^ 2a5l Ilb-IIb'^ IIc-Uc'^l tfl«: ^SL^r}-. 

<46> M- ^! -ijAHHl rcf= ofl^g S^l «H?" 7l#3j- o]<2}- P>^51 5fe 

7l# ^ ^ 7]#i}- J&Jf. 7l# A>o] ofl ^^S)^ 7]^ ^^-^S. «flD=£M Sfe 

<47> ZL&|^, 7l#oj| tfl^H ^ ^ ^4^1 ^^W. 

<48> 7l#(110) $H Tfl^m^K 121)^1 7flo]E^(121)3!|- 

3M3-$i(i7i)ol 9X^. 7flois^(i2i)4 tiH^cm)^ *m ^si^H 

o]s.o] :a*>iif}crj ^ 0$^}^ 7)}o]^ ^^-(I23a), ^(173a) 

^ *U ^^11^1 ^(175a)^ 3^1- 7}*m 3*db ^q-g- ^ e^^I^b]^ ^12 7flo]E 
^^-(123b), ^12 dLri 3H-(173b) ^ ^511^1 #^-(175b)^ 3^r7>» 7}^^ ^ 
^ ^-g- ^ e^^^7> *>M-^ to, «o v ^ *lH ^(178)3f 3^ ^ 
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(190)°1 AA 9X^. <=>1 ^ ^-§- ^A S^i^fe 3^ ^(190)* 

^^^)-7l $o)JL, ^ *IH ^ M^l^^ « o v^ ^ ^(178)* 

^D^M ^ ^-8- ^A S^l^B^ Tfl^lM ^(123a), ^ 

^-(173a) ^ =5)1^1 €^-(175a)^r AA ^ ^±-&A 7flolm^i(121) , cl]o]^^(171) ^ 
3^ ^(190)^1 ££3<H ^ *W ^ J=3a*l^^ Tflolm ^ 

(123b), 4ii ^ (173b) ^ =eH"?l ^q-(175b)^r ^ 7flol^(l21), s|- 

^^(131) ^ ^ *IH #^-(178 HI HH* ^ 

(178)£ d|3 ^>2l ^^A>(p re -tilt)» ^tt W ^7>^> 7l 

^ ^(270)^ AVolofl « 0 Vig *]]^ g^g. ^A^^. o^H ^ *|H ^(178)^: 
3M34i(171)4- ^*>±=. #7)H^ 
<49> 7l^cfl tfl-sH ^ ^ JH3^}-^ -g^^. 

<50> 71^(110) 7}S. ^05. 71101^(121)0] tg^sj^ ol 3Li ^! ^ ^2 

7)]o]e ^( 123a> i23b)o] 7llolSAi(l21)oll Sl^. 5£ 71^(110) 

-B-^l #^£(131)3)- -H-aI #^-(l33a, 133b, 133c, 133dH ^3<H 91^-. -frA 
(131)£ 7}S, ^f^-S. >M &;a *)U ^ ^2 ^^-(I33a, 133b)£r -frA #^Kd 
(131)^-3.^ ^SLS. ^ »13 ^ *l]4 -frA ^^-(133c, 133d)£r 7\S. ^ 

^1 &A A^(133a)A *\)2 ^q-(133b)* <S4*}-3- 
TflolE «fl^(i2i, 123a, 123b) ^ ^#(131, 133a, 133b, 133c, 133d)^Sr 

^-e}-^^ i-e] Cr s - Mo W ^JLS. ol=^^] 





10020054277 



#3 2002/10/31 



4l#4, *1^ 0 1 A£r Al SE^fr Ag ^ o^o^l^ 42f^ ^ 

5 i> 7Ho]E ufl^(l21, 123a, 123b) ^ -fr*l ^ «fl#(131, 133a, 133b, 133c, 133d)^ 

^<g^-(140)ol $tq.. 
52> TlHe ^c^-(l40) SH^ al^^ fl-i ^ #35.43. °1^-<H*L #5=4#(151, 
154a, 154b, 155H %$$«\ $&. *E^*(151. 154a, 154b, 155)£ ^ 3=^1^ 
t%4\ *fl^§- *Hl ^ A2 %W ^3E5(||*(154a f 154b)3V 4 0 l^#(r71) <>HH1 

tflolB|^ #5L4^U51) ^ ^ *IH ^(178)4 -fr*| ^(133c, 133d) 
o] Mm\$= JfMH ol« ^ SL#*M W 31*}* ^V3E.^# 

(155)^. 3L^-tb4. #£.*j|^(151, 154a, 154b, 155)^ #**fl*r ^3*M^ £fc 
«-^o] TT^ vg S^SM n+ fl"^ Irl-S- ^*<H^1 

j$ ^4^(161, 163a, 163b, 165a, 165b) *} AA %^ d \ S&^h 
<53> ***<161. 163a, 163b, 165a, 165b) g ^o]e ^*Kl40) *Mfe *IM 

B\ *fl#(171, 173a, 173b, 175a, 175b W ^4- ^(171. 173a, 

173b, 175a, 175b)£r 4 3- "^SLsL 9X^ XMS<a(121)4 iiL*}SH ^« 

^6^^fe 3M£|4i(171), T3flolBl^(171)^ €-*H*l ^^(163a)^ #Jf?}*l <£ 

^S)o\ ol^ ^1 ^ ^(173a), 41 4ii ^(173a)4 Xl^ *)U 

#q-(123aH tfl^><^ 41 ±^ ^(173a)^ *Vtfl^ 3#^(165a) *§^3 

^ o}^ 4! ^40] ^q-(i75a), 42 4°lS ^(123b) #*4H tfl^Ka ^ 
^#^(163b, 165b) *fl2 ^ ^(173b) £ *02 = ^ 

(175b), *Mb^(171)*I W ^1 SIM ^^f^ *W 41** «l7>« 



55-15 



# 

%% 2002/10/31 

^ ciHB) 8>-g-)l- 5.^4. S£ Tflole ^(121)4 HH^*i(l71)°l m\ 

■s\d) o}^ sj-^ ^^vfl^m 44^ X*} 2-<£ ^r€°l ^ *M 

#^-(178)°] $14. °1 ^, ^ *1H €^(178)^r *)12 #^-(175b)4 

"S^sM $14. «fl-5d(171, 173a, 173b, 175a, 175b) ^ W ^(178)-& 

o.t^ 7 ^^.ofl s}-*}-^ s-Ajo] -<H=tb Cr SE^r Mo ^ o]^^^ 

*1]1^4, *)*8-°l ^hS: Al SE^ Ag ^ ol^^^]^ A\2%$\ °)^SL3- 

$*4. 

<54> x^]o)^ tifl^d(l71, 173a, 173b, 175a, 175b) ^ ^± -R-7l ^«^^ 

5. ol^^l ^.^(180)^] $Z4. 

<55> ^.Jl^-(180)^m *)U ^3l<£ S-^Nfe ^#^(181), Tfloj.E ;£<£n}-(i40H 

£ ^ 91^ ^i^(131)# H-^fe ^^(182), ^12 ^ 

(173b)* ^^(183), 3iJ)^» t=5^*r &-B-), 7fl°l 

e ^ci^-(l40)^£ &o_tz| Tflole ^tfl^ 

<#^r S-QG-S. ^€ 91°-^, T&^-g: 2mm>60^1: , 0 . 5mm *L5w 

$o] *v*iWF4. 

<56> ^s^(180) ^H^b ^^(181)» *lll ^^1^1 €^(175a)3l- $1-5- 

^ tH^fl^ X*} 2.^ ^7l|Jf(191)4 ^7B^-(192)» 3H-U90H ^ 

$Z4. °1 4^3 X*> ^7fl^-(191)^ ^ *H ^^"(178)^ X*} 2 

<£ ^i^-ji, ^7fl^-(192)^ »13 ^ *fl4 -fM -g-^ 3R-(133c, 133d) 3]- 
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m £^(178)* W(191)*l> °W3" ^(190)^ ^7fl^- 
(191) *%f*3L SfcSi ^q-(190)^ A>oH ^ **£* 

7>*lte ^^7l» ^*tf. 31 JiSL^(lBO) ^^(182, 183)1- *«W # 

^(131)^ *fl2 ii ^(173b)* ^ ^ £3 43(92)7} 

$14. atft, ii^USO) flit **H *W ^- - 

S£4. °^H. ^ ^(190), ^ 32 43(92) « JiS Tfloim « 

cflolB| 4 = ^ IZOCindium zinc oxide)S o^o^ &4- 3-4: ^(190), ^ ^i^" 
43(92) ^ sfl^fe ITOSL ^51 5d4. 

i7 > ol^oflA^, ^ €^(190)£r <3<3* 4^ ^nflolO.^ ««^7l flfc 

Jf «(191. 192)* 7>*H, *1 =S7fl^-(191)fe *H #^(178)4 

SftaL. ^f|2 ^7fl^(192)^ -fM *d^U33c, 133d)4 f^sW &4. ^ 3L A 1 **l 

4 tt>^* rcfl ^ *H ^(178)<>1 »U ^7flJf-(191)* ^t^M 

s. ^ ^ ^(178)4 *|1 «7flJ?-(191)* Witt. S., **1 3^1(131)4 ^ 
^ ^(178) *H 41 W ^ ^^ JL ' *«13-?iU71)* 

^(190) AHofl ^ ^-g- *w- m*^* ^(190)4 * 

tg= *H ^^-(178)^ *M 2^* «fl*ltb4. 
<58> tb^, ^ *H 3^(178)* TflolE wflAiCm, 123a, 123b)4 ^ M ^« 
&4. £, MM* *H €^"(178) JiJL^K 180)* *M«H 

214. 

<59> #3*. 71^(210)^1 tfl*H & 4 -*MI*I ^^4. 
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<60> -fHM ^ €3 #^3. o)^^ 7^(210)^ o>2fl g*fc 

^V7l flfc *«l ^£^^(220)^ a?, ^3 ^^(230) « ITO SL^r IZO ^ M 
*V MS. *1^<H*I ^ 7l§ ^(270H ^3<H flth 
<6i> ^*(3W i«3<* flfe ^ «^ afcfc ^(190)4 71* WC270) A>oH 

£*|7} ^S^l ^ ^ *W ^ 71^(110)4 W 7l*(210)4 tfl«H 

7l*(210)* Ste ^(190)°1 4*3(230)*}- tfl-fr*W ^^>7fl 
ol^Tfl <3<3£- »U * *2 192)11 a|*H 

a. HTO *H «d78)«fl «€ oJ ^ ^ 

<62> ^ ^ V 7> ^ **d# olifr^* 7>*M 7l*(110. 210 )<* tfl*M ^3 

yfl ^ol flfe US -fr^-fr 7>^1^ ^ 7l* 

(110, 210)11 tfl^}^ f% wfl^H °^^^(3)-i: 

<63> o^^v ^ssl ^ j£X| =fr*w sa<H-H W *i*K=" 

<64> £ 3a xfl^l 5E 3<fe * 3*1 €^HH "HE- ^1 ^ 

El 71^ £*|tfl3. ^^°1 T ^- 

<65> £ Sail SAltb ^ *ol. iHr *H?^ 

■ sl q^z- oi-g-fc $ a>^i **os *H site ^ *W*H. 71 

*(110) m 7«olH^ ( i21), TflolH *s.(£Al*W £ TflolH £-(123)* 
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^ Tflolm €^(131) £ ^Kl33a, 133b, 133c, 133d)-|- 

£ 3b^l w><4 ^1, 7flo]e ^^^-(140), *r±.% tMi* ~ 

oi( P ) KM*) 5L*3*I ^ 

,g. ol-g-^H ^4 1,500 A 5,000 A, 500 A 2,000 A, 300 A 600 A 

ttl>§^ fl-^M: *H*|3. JflE^^H 3^(160a, 160b, 161)4 

(151. 154a, 154b)^r 3^9 ^t=h 

oH, £ 3c^l SLAlft ^ SL^*!** ^ 

1,500 A 3,000 A^ *Ml£ *>^3» a>^1 xj^ 3^ 

tfM^-ii(171), ^(173a, 173b), €^"(175a, 175b) * 

3 fjj = (s .Xl^l ^ *|H £^(178)* °H 

, ^ 3^-(173a, 173b)4 H.iS(|°l ^(175a, 175b)^-S 7>3j*l*l 
(160a, 160b)^r -^^H ^ ^(173a, 173b) 3^ Jfi^(175a, 175b) & 

5.^^(151)* na^Jl §el€ *|^M3 ^^^(163a, 163b, 165a, 165b)-lr ^ 

71 ££^4 SE^b 4.0 ^ 7>^m SiOF, SiOC ^ & 

» ol-g-tb ^ ^4 ^-^-S- TflolE ^^^-(140)31- sflB^^H, ^(181, 
182, 183)-S: ^W". 
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< 69 > n}*lBfcos., S. 2a4| 400 A 500 A *MI^ ITO 3LS= IZO 

^zj-^JL p}i3f o-j-g-^ a};*) *3<&3. ^ €^"(190), ^ € 

# ^(92), Tflolm ^JEL^l^l * 15 ^(SLA^l & 

<7o> o]^tb SM-H <M« ol**Ks- *a ^4 3 

<71> S. 4^ * *fl2 ^A^H SA] #*l-g- ^ H^l^B] 71^ tifl 

£ 5^ £ 4^ V-V*i « V'-V'-SHI ^ 
<72> ^2 ^1<*H ^ ^ 3=31*1^ 4*fl ^ °-5L 

*3fc«: jl. Og A| 5^1 *>^31 *2« *W 1=^*1^ 7l^ofl 

<73> igM 15^(171). ^ ^(173a, 173b), ^efl°J ^(175a, 175b) g tfM^ ^ 
(179)1- i^*Kr cflolBj «fl^4 ^ *H €#(178) *Hf4| <>1^ *^tb 4^3- ^ 
**(1B1. 163a, 163b, 165a, 165b, 168)*1 1H33<H *fll £ *2 4^ W(173a. 

173b)4 41 ^ 3«2 2.31*1 €#(175a, 175b) A>o^ Jfl*«M- 5fe 43 

*}JL *&*<151 f 154a, 154b, 158)51 * *W ^(178)4 * 
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£ 4*m *Mfi 4^.(125), -M *£.(135) £ *=.(179)4 tf* J±S Til 

olM ^j- (95), US 3£fl^(99) ^ T^olBl 4^(97)7} 5L*]s\o] 

< 75 > oialtb W 71^ *fls 

<76> £ 6a vfl^l £ llbfc * *2 ^HH 4^ 5.^1 W £<*l 

<77> ^*J, £ 6a « 6b°fl *1 A1 AS 

^SjOL a>^1 7floim^(121), Tflolm 4^(125), £^(123)* £ 

^.3=. t(| ols. tffl^ -fM ^ 4^(131. 133a, 133b, 133c, 133d)* (*Hl 

< 78 > 4^ £ 7 6fl *y<4 *oi, ^fl- iis o]^^ tIHe *S«K140), «13 

€ ^.^(150), ZL^£S. £*8€ «1=8* t^iS. ^##(160)* 

^ 7l ^. ol-g-^ ^ 1,500 A 5,000 A, 500 A 4*\ 2,000 A, 300 

A ifl*l 600 A^ **W:a. oH Al Ag °1^<H*1 

#(170)* ^ M^s- ^ *w #**KPR>* ^ ^ 2 ^ " 

^, 4iat **M ##^(PR)4| SA}^; * «<£*H. £ 8a ^ 8b*f| £ 
*V4 #W 4€(PR)* oh. sj)^(PR) M>1 «m — 

^1^3 ***(C>. * ^ sMU73a. 173b)4 -31*1 ^(175a, 175b) 
* m «^ ciH3 uHAi^(A), 4* nfl^c] 344 JHM <fl*ltb ^1 



<79> 
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^z^- ^<*fH<2} ^ ^ofl 4^ r^-STfl *H<>> *V3, #*>^ ^Ml* ^ 
^ 1/2 ol^a *>fe «>^*H, 4,000 A °l*VSl #4.(*H2 "V 

A £ ^33}^ 2:^>7l ifl^H ^3. #^(slit)^m ^Bfl^ 

* 1^^^ aV^^ AV^tJ-. 

OH, ^ A>°W ifl*}^; Sfl^^ £ S-O-jl^ Jfl^ A]-Ol^ ^ > ^ ^ ^ 

^ p}i3f ^ 2^}7l 7>*lfe tfl-^M: ol^> 

<82> o]<4 ^ n^a.* #%^H 2:A>-S>^ *ofl ^ ^#5^ 

^JL, %<>] ^Tfl ^A>^ Jf^ofl^ ^6(| SA>£]^ U 

o. JjL^t}- gj^g- tf^ ^ °H, A 1M ^Tfl ^ S-^r 

£r*Hfr°l ^Ej^S. ZL^Tfl ^ Sflo> tb4. 

<83> o]E^ 0^0. Hl#S.-f7> 7>^tt Ir^S. 
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^.Aj-^c] 4ia| AVg-*H ^ cj-^-, ^^>ji e| #5.4-*!^ *fMM & 

o)6\ t 3sfl^(PR) ^ ZL ^ £^^1^(170), ^#^(160) ^ ^ 

^«o} ^-e-o] ntfls ^-o> o^jt, *fl\|Jf(CHlfe ^S^lf^ ^^°> ^H, M-^^l 

^gr(BHfe ^ 3711 #(150, 160, 170)^1 S-^f- ?IHJL ^^^(140)ol 

£ 9<*l| ^(B)^ i,#£lol ^^1^(170)^: ^1^ 

*H ^ *Pf^ f^(160)^r o] a^^fe ^ ^z}- 21^ ^ ^3" 

^o. £ - ^ &o», oH £^^)#(170)^r ^Z^ul 4€(PR)"€r 7\0\ 

&im<%*\ *8*Hr tt. =L^, ^ 51^^(170) 

^Jf(C) ^» ^^Tfl «H °1 43 sfl^Jf-CO *ll7i£H 

£^1^(170) °1 Hal^-fe ^o] ,$71*1 tb4. 

(171, 170a, 170b)4 ^ *lH ^U78)<?>°1 ^ 7m ^(B)^ S^lf^ SLf- *il 
7]S\o] ZL ^^(160)<=1 ^E^cf. oH ^ tifl^Jf 3^*11 3fl€(171, 

170a, 170b)£r ^ ^ ^3]<?} ^(173a, 173b, 175a, 175bH ^1*1*1 "S^H 

3# Xfl4*Ma ti B^(171, 173a, 173b, 175a, 175b, 179)^1 ^4 

tf. ^ ^ ^-i: A >-B-^r ^(PR)^ <H- ^^€4. 
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<87> o}6\, 5L 10^1 2Z*m 44 £4, 44 ^(B)3 2^*4 ^^(160) ^ =L 4^ 

5] ti]^^ fl-^(150)* 4^(0 4^44 ^ 44 44 4^5- 
4444 . «>1 4^.4 44(PR)4 ^#(160) ^ 4^#(150)(4541#4 

3#^£r 44 4^34 43 &-§-)4 4444 711 €^mi4o)-ar 4444 

S44*1H 33444 44, 4^4 ^4(PR)4 ^£^^(150)^1 t$m 44«i 
7> 43 ^<£4 s4-°5- 444^ #4 44*144. *4, SF 6 4 HC13 ^ 7] 

*I14, SF 6 4 0 2 3 ^ 44» AVfr^Tfl 43 ^4#S ^ 4* -^4^ ^ 5£4- 

4^4 *84(PR)4 45131#(150H tfl^r 44*4 ^<atb 4^(0 4#43 ~ 
#5^(150)4 ^4^(160)3 ^4 34 444 H£L4 ^o>o> ^-tj-. 

<88> o)%7\) £ 104| 44^ 44 2*1. 4^(03 4^44 *11434 ^/2= 

334 sfl^(170a, 170b)4 -si 4^, 714 ^(B)3 ^^(160) $ ifrE** 

(150)ol 4434 zl *HM Tflols $oi4(i40)4 H5144. 44, 44-^) 
3 444 ^*1 443S.S. ^17} §3=444. °1 44^*1 ^^lf- 41^(151, 

154a, 154b, 158)4 4-$ 44. 45-4# 44(151, 154a, 154b, 158)3 44lfc 
(161, 160a, 160b, 168)4 $444 &4. 

<89> 44 ofl^j (ashing)* Jf-44 *8**(C)4 ^441 *H4(170a, 170b) 

3 sfl^CC) &4°fl 44 444 *I^7l«- 4444. 

< 90 > tj-g-, 5L 11a $ lib^l 51*14 44 44 4^(03 £^/^14-§- 5144 44 
(170a, 170b) ^ 3. 4^f3 ^/^3l4-§- 44(160a, 160b)-g: 4444 444 

4. 4 nfl, 44^ 41^/1= sfl <?]-§- 5E.44 341 € (170a, 170b)4 sfl4(160a, 160b) 

2.^oj) tfl*>4 44 444 4*84 «rS. 4^/^3144 5144 4 4 (170a, 
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170bH tfl*(Hfe $q ^SlS., 3^^(i60a, 160b)°H tfl^fHfe q^g. 

f®^ ^rZ. &t%. ^ i^/H. 311 «?!-&• £31*11 4€(170a, 170b)4 ^fl^ 

(160a, 160b) 3 €• 3&£*HH *S*Hr ^ 

2* ^^til7> =L*| &* ^ *7l7> 6\^$ Sfl^MKCH ^fe 

(154a, 154b)^ a/M-7l7> -a^l *7l n&o)x%. ^ ^4 ^ q^ ^ 

o> ^ ^ o-dflw. ^ ^z^fe i^/H.5ll^l-g- S-^l sflifi(170a, 170b) ^ ^ 

£. ^z^-sl^n}., &q q^z\^= %^r%- 3<fl€(160a f 160b)^r 7^ ^2^*1 &°-H.3- 31 # 

y<^og ^rlr^^l 1 ^. 3^(160a, 160b) ^ #51^ ^€(151a, 151b)* q*t^ *fl 
A}-§-*}^r ^[S.^ CF 4 ^ HCl^ 7l3flvf CF 4 ^ 0 2 ^ 7]3fl|» # ^ 

Sll^, CF 4 ^- 0 2 » ^V-g-^ S>£^1 4^(154a, 154b)* *r 

oH, tiV5.xfl i|| €( 154a, 154b)^ ^7} ailT^ *M|7> ^s. ojo.^ x^o)^ 

tifl^^(A) ##*KPR)£. °H ^mis. ^€4. 6 H3 tIHs € 

^^(140)^1 -^43*1 »fe Sd-SLS «fl^(A) #^(PRH <3 

z}-sM ZL cflo]B| »fl^(171, 173a, 173b, 175a, 175b, 179) ^ ^ *H 

(178H E5l^ «<>1 *M w>^^ 

<9i> o]^7fl ^^-(173a, 173b)4 H-^ll^l #^-(175a, 175b) °1 ^r^l 1 ^ 31 

<>1^ tifl ^ (171, 173a, 173b, 175a, 174b, 179)4 ZL SpM 4 €(161, 163a, 

163b, 165a, 165b) ^1 4H3€^. 

<92> $}o)B\ Bfl^d^-(A) ##^Mr ^171^. =L^, Bfl^^-(A) 

^ jflT^ ^fl^^-(C) 4i^/H.el]<y-§- 2E#*f| *H€(170a, 170b)* * ^ ^ 3 

^ 3fl€(160a, 160b)* ^]z^7l ^5. Si^. 
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<93> <&6\)X) Qv&ig. ^J*^, ^ «>7l^ A> 

-8-12: *r Sl^. 41 fe- *>-§-*Kels t>^S|- 

^ 3^1* $7]7> cH^tq-. aj;^, *144 ^^i^ ^ ^7l7> 
tiling 3-f4 #^3.^ 5tU=h 

<94> 4^-, £4|£5i ^ltb w>4 a-Si:C:0 ^ Stt a-Si:0:F ^-ir W 7l 

# ^(CVD) 1H ^-sM ^^17171M- 2J3K^ ^ -¥-71 ^Sj-^q- a 

^ o}=Lli7fl 1-^ -H-71 *|<£ 1-^4- ££*H ^-^^-(180)^: ^§W4. «fl, 

a-Si:C:0 ^ ^-Mfe ^1^)1 SiH(CH 3 ) 3 , Si0 2 (CH 3 )4, (SiH) 4 04(CH3) 4l 

Si(C 2 H 5 0) 4 71^- dL^S. a>-§-^}ji, N 2 0 0 2 ^ #2^14 Ar He ^§-i: ^ 
^ 7l*n« ^W-. a-Si:0:F ^4 ^-M^r SiH 4> SiF 4 0 2 * ^ 

7>^b 71^1 # ^3-^4. 4 ^4 J±5E CF 4 » ^7>1: ^51 

*14. 

<95> o]<>| ( s. 4 ^ S. 5*\) S-Al^V 44 go], 213:4(180)^- 7fl4^. ^[9l^h(140)3f ^- 

7)1 ^zj-^ ^1 j=5fl<& ^q-( 175a ) > *)j 2 ^^. (17 3 b)i o.^ ^^1(131), Tfl 
o]e 3flj=(125), -R-4 ^^(135) ^ 3MeJ 3j)^(i79)» 44 = 44^ ^#^(181, 
182, 183, 184, 185, 186)1- °H , 4^(125, 179, 135)1- 

(184, 185, 186)4 ^4^: 2mm>60/flnl- ^4 &°J^, 0.5mm>15/zm 4# < y ?H 4l£4*]-4 
. (»]3 4-^3.) 

<96> pM^o S( 400 A^l 500 A ^14 IT0# BE^r IZO^ #44^ 4-*l 43-*> 
4 3=efl°} *I4(175)4 sHL ^(190), TlH^. 2flJ= (125)4 12 7fl4 
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2= 3xf)c(95) i tj]o]B| sfl^(i79)5i}- ^-2: 3HeJ 3j);E.(97) ^ *i|2 ^(173b) 

^ -fr*] #^d(131)-ir ^^Krr 4^ ^ ^ ^(92)«- (*ll4 4^3) 

<97> o]ufl j JM* 3H-C190), TflolH 3fl^(95), -y.2: 3(|J=(97) ^ 4ii 

cfel(92)» IZOS ^-f^ ^zHi -£.3- a.* ^^-^^ ^ 5a°H 

ois.-g. t§^ 7 i ^ ^#^» S- 5 ^ tifl^d 0 !^- Tflol 

(HN0 3 /(NH4)2Ce(N0 3 )6/H20) **HM a|^3^>7l 

^ IZ0« #£:<M 200TC °1*>£| 3f^>Kr ^o] tij-^^H, IZO ^ 

«>7l £N *\-%-*}^ S^(target)^r ln 2 0 3 ^ ZnO» 5L^-*Kr ?H ZnO^ 
15-20 at% ?H wV^^W. 

<98> ^3g t ITOM- IZ0# 3f^-7"| o}l<g( pre -heating) -^-^SMH ^>-g-^}^ 7]*)]^b 

=8i5i* A}-^^ w>^^*>^. ^#^-(181, 182, 183, 184, 185, 186)» ^ 

<99> £ i2fe £ 2a ^ £ 43. £ ^ £*1 #*l-g- 

<ioo> o]^-3\. Qo) -fj-*l ^^oll <*\^& ^ e^-j^ElS- «o v ^ *)H ^(178)* ifl 
^*>aL, 3Mi£|<S(17lH ^ ^*1^3. ^ ^^"(190)^: 

^(190)4 ^U78)£r -8-^ ^^§- ^-°-3*| 7fl2:OiH 

*r SB: ^^-(190)^}- €^"(178) ^^>7> ^-^1- 
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«*|. *©lS4i<£ 14H Gate H-D4I *(an) £<?M ^V^ofl ^ 

# ^ofl ^*l*Kr &^°\] 7fl2 34 HT* *H 

€W £4 €4. °1 "fl^ll w ^l 2 ^ ^ * 101 ^ 

^ ah^I &<&x}°l V DP 7> 4^4. W, *^(black) £tf *3 

Tfl SjuL, V DP £ St* 7>*|tQ 34- V DP 7> *4*r ** ^ *W Sfcfc ^ 

(lateral field)7> 43 3 HHt°l 3^, ^ 

i> v DP ^ ^fl 2 ^ W SfcM ^2 C DP ^ (C L c+C ST )7> 3t "S^sM 9X 

±= <?l7>sl^ *H. C DP °fl *A<S°-3- ^£4. 4eM, V DP ^ C DP 7> 

e 7 \7]?\} €4. "HW C DP » *M1 ^>7l ^ ^4 *H 

^ ^^o] ol^tir ^7> S}-^^ ^€-014. ^> 
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7) nfl^-ofl o]» xV^M ^<*| *)H £^ ^Stb^-. ^ 

tflti]a]7> ^-o>^t^. 

<i04> o]*}^ ^§Kr *fl3 &*fl» &i=K 

<105> £ 13^ ^ ^Tg<q 5*03 ^*HH 4^ ^ 5*1 3]3.JEc]-. 

<106> ^Al^ofl r^S. ^lfe ^ E^flxl^Bl 71^-4, tfl^> 

^ ^ ^ 7m ^ °i« ^jsh ^^^s. ^i^^ ^ 

^(Vcom)7> ^17>S|^ ^^o] 7iHS-23)- M-^VTti ^3<H °1 

^Hfe Al^7> ^S)ZL, HH^A^ 2}-^- ^1S7> ^^H, -fr 

o]E ^ > c^b)^ ^^3£)<H ^ ^ ^ 

<H ^ ^^-8- *W (Pixel 
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TFT), Tfloie^ofl <^^5l<H 9X5= tiH^°fl 9X^ 

ii ^ *IH ^1^1 €^M: 7>x]fe *fll IH* *W-8- 

^ E^x]^Bl(DCE TFT1) ^ 7lHS.*H ^^5]^ 9X5= # 

q\ ti\o}^Qo\\ ^5\o\ $X5= ^q- ^ ^ <3.&$°) $X5= S-Sfl^l ^^-ir 

*ll2 ^ *H-§- W ^^^li^CDCE TFT2)7> zJ-ZJ- 9X^. ^ 

^ sj-^ €^-4 -8-^ 9X3- , o]^ a}o]°\ ^ -g-^ c DP 

^JL SA]^. ^ q *m 71*^ 7l^ ^^fil *>«>H ^^7]» ^ 

<ios> o]e^ ^-ss] ^ $ tiV^. ^^-i: ^-§-^ ( 7flolE^( Gate 

N-1)51 ^ DCE TFT14 DCE TFT27> ^1 -grSH HH* *lH Si^MI^- °<K+) 
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S %$.$A. 4^ ^ ^^"^ ^^(Vdp)^ Data A^- Data B3.Jf 

o]7>sl^ 3135: ?fl35: #3 *>7> DCE TFT2» %^*\ 

A 2«fl ^1^- ^ V DP » ^ ^ £4. *>7l ^ 7fl 

olH^(Gate N)<*fl £r -tl3L7> a}7>sM pixel TFT7> DCE TFTl^f DCE TFT2^ 3. 

3= _£5.sH ^ *|H ^-n- M 5\IL5L «o v ^ *W ^ ^ ^ 

^#3^ Vdp^^I *>* "t^l -tf^Tfl €4. ^13 

^ahh ^ ^p-s^ ^ ^ v DP # s^l^s.*] ^ <$^^r ^ 

<109> 5E, V DP 7> ^ 71$ 2^ TflSz 3«H 3=83^, C DP ^ 3.71 

<*fl *3. %*1 *J|^I) %>♦ 714-71 Cbp» *M1 * ^A7> Si<H-H 

<110> SEtt, V DP 7V ?1^|S.S. ^£7> ^#S|<H 7fl^€cf. 

<m> £ 13^1 ^35~fe ^#3. ^4 AiaV^i ^ ^«*fl ^-g-^" *r 7}^ 

37fl£) TFT^j ^€*1 ^3*H A >-§-^ 

<112> ZL&|^ ^3 »13 -i^HH ^ ^ 5*1 #*i-8- ^ M^^l^Bl 7l^ =p 
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<H3> S. 14^ ^- m ^*HH ^ ^ tifl^l^l^-, S- 15^ S. 

14^ XV-XV'^l tfltt ^S-^ji, £ 16£- £ 14^ xvi-xvr*H tfltb ^ 
17^ 5L 14S1 XVI I -xvi ^ XVI I" -XVI 1'"^ tfltt 

<1 14 > »] 2 ^A]cfl6ll ttj-s ^ SA ] ^ 71^4 o]sq- T3>^J1 

<H5> n^, -srj-Jf- 7l*«1| tfl-SH # d| #Afl3r| ^^ch 

<iie> 7m(iio) $H 7lHm*Ki2iH 9X3-, 7flom^d(i2i)3i- jh^ke^ 

t-llolE^(171)ol *&$s\<>\ £4. ^olH^(i21)^ cHo]b]^(171)^ ^xg. $XSL 
t*| ol^-o] m^cc) o]=^ ^^^lfe *lll TflolH ^(123a), *lll 

(173ab) ^ *U 2-31 <?1 ^(175a)^ 3^7>1- 7>^^ 3^ *^-g- ^ 
2 7]]o]je ^q-(l23b), *IU ^(173ab) ^ *fi2 ^3}<£ ^^-(175b)^ 3#7>» 7\A 
Al ^ *lH-§- ^ ^€^1^ ^ ^]3 Tfloje ^(123c), ^2 4ii ^(173c) 
% *(|3 Hefl^l ^(175c)^ 3#*V1- 7}*m ^2 ^ ^H-§- ^ M^1^7> 
*}v^ ^S)<H ojji, ^ ^ (178 )oi|- ^ ^(190)^1 

m ^ *l^(173ab)^r JMt ^^-§- W i=«^^ *fll ^ *lH-§- W 

s^^i^e^ ^(i90)-i- m± ^oijl, »12 *H-§- 

iBl ^ ^ ^ ^(178)^: ^^*}7l ?Hi=K sj-^ ^ ^-^1^ 

o} TflolH ^^(I23a), €^(173a) ^ €^(175a)^r 4^ ^fl^ 7fl 

olS-*Kl21), cllo]Bl^(i7i) ^(190)^1 W ^H-B" 
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^ H^^E^ 7flo]E ^(I23b), ±^ €^(173b) ^ 2.31*1 ^(175b)£r AA # 
^ 7|]olE^(i21), *fl^ 3H^#U71) % ^ ^(190)^1 5^. X]2 # 



(175c)£ AA 7fl°]J=^(121), t-flolBl^(171) ^ XM ^(178H 

W XH ^(178)^r *}^Kpre-tilt)» XM*M ^tb 

^ XM ^-i" ^l7>^o> 7]^ ^(270)^ A>o]oi] 7%o] ^7|]1- ^^tb4. ^ 

7H XM ^(178)^r 3H^U71)^§: ^-sRir #XH A "i 

< n7 > 7]«1 tfl^o} ^ ^ ^"2:^1 JIB^H #4^1 ^^tt^. 

<118> ^ 71^(110) £H] 7>5. 7flol^( 121)0] ftji, ^1 xfl^ *fl3 

^olH ^(l23a, 123b, 123c)ol 7flom^(121)<^l 9XA: 7H<>m#(121)3 «J 

^-ofl^ TflolS. 2(1^(125)71- &i=h ^ ^ 71^(110) X]l ^ X|2 &A 

#^d(131a, 131b)^ XII X]4 -M ^(133a, 133b, 134a, 134b)<>l ^-S^M & 
t}. X|l ^ »]2 ^q-^(131a, 131b)£ 7}S. ^SLsL ^ JUL *)U ^ *fl2 

^(133a, 133b)^ AA X|l ^ XI 2 ^^(131a, 131b) 0-3.^ AflS. »^SLsL 
ojt}. ^3 ^ *fl 4 -fi-*] :&^-(134a, 134b)£r XlS. *&*fr°.3. »g<H ^rSLty} -M^M 

XI 1 #^d(131a), XI 1 ^ XI 3 ^q-(133a, 134a) 



^ ^]o)-§- HV^- e^t^e^ Tfl^e ^(I23c), ^(173c) ^ ^ 
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*lll -R-*l *^d^ *)12 *R-8(131a). A2 ^ »U ^(133b, 134b)A3. 

^ 2 -fr*l tifl^^r *l5. tfl^-i; o]^ji o^rf. Tflo^m «1)^(121 ( 123a/ 123b, 

123c, 125) ^ «B^(131, 133a, 133b, 133c, 133d)£r ^ ^ 

4^8 o] -f^tb Cr 2^ Mo ^ o] = ^xlfe- ^1^3}- , ^1*^1 A^ 

Al £^ Ag ^ ^^A^ *«2M ol^^o.S. ^5. 

TljolE nfl^(i21, 123a, 123b, 123c, 125) ^ &5 «fl^(131a, 131b, 133a, 
133b, 134a, 134b)^ $H*f ?\}°}^ ^^^-(140)^1 *§<S3<H 9X^r. 

7flo]E ^^^(140) $H*f tfl^ fl-^ ^-<q aVi^s. o]^^l #51*11^(151, 
154ab, 154c)^l $X^. #51*1)^(151, 154ab, 154c)£r ^A S«^^^ *U 

^ ^|1 ^ XI 2 «K51*ll^(154ab, i54c)^ ^M^-SCm) oV^fl^l $}*1*V 

- cflolBl^ tiV^l^(151)-i: 2E^4. ^:3t^|*(151. 154ab, 154c Wflfe- 
SlAH= 31^ n ^ jL^SS SL^o} n+ «1^ ^ # 

^#^(161, 163ab, 163c, 165a, 165b, 165cH AA %W 6 \ 9X 

A. 

i> A^ 33^(161, 163ab, 163c, 165a, 165b, 165c) $ tIMS 3££«J-(140) $H 
^ cllolB| Bfl^(171, 173ab, 173c, 175a, 175b, 175c, 179 H 9XA. $) 0 ]A 

HKK171, 173ab, 173c, 175a, 175b, 175b, 179)£r *5. tg^sW flo.^ *H 

^(121)4 m2|-«H ^» 3M^*K171). cllo}Bl^i(171) 
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S\ §^oH ^#(163ab)3 Si^ *1 &± ^(173ab), 

4|1 ii ^^-(173ab)^ ^B]£|ol 5d<^ 4U ^ ^(173ab)^ tiVtfl^ 
^#(165a, 165b) *W 5£*r *1 « ^2 ^(175a, 175b), 

*113 Tfl^e ^(123c) ^ofl^ rfl^>ji $Ur 3^(163c, 165c) $H ^3 

6\ 4|3 ^ 3H-U73c) £ *3 -erJ ^(175c), ^0^^(171)^ W <S 
^sH &<>.v\ ^ °j7>%fe ^ = (179)» 3.^3-. ^ 

?||oiE^(i2i)3q- ^^1^^(171)^1 s*V*M ^ ^ ^ 

(178, 178a, 178b, 178cH ^3<H Sft*. d l 4. *M ^(178. 178a, 178b, 

178c)£ 413 ^(175c)^ £*sH 5131, V*} 2.°^ #7l^-(178)4 S. 

7 M-f(178a, 178b, 178c)3L 5^. t^b) wfl^(171, 173ab, 173c, 

175a, 175b, 175c, 179) « W *W W(178, 178a, 178b, 178c)^r Wl¥ SE^ ^ 

Bj.^- 1:51 Sj-*v^ ^0} Cr Mo al^°l*l*r ^lf^, ^-sj-o] 

Al 5Efe Ag ^ oj^xl^ *j|2^ ^£ 5^. 

<122> EflolB] tifl^d(171, 173ab, 173c, 175a, 175b, 175c, 179) 4W*r ^ ^ SE^r -fr 

71 ^oa^-O-S. ^l^M^I JLSl^C 180 H ^|^S|<H 9X^r- 
<123> ^(ISO)^ £ ^12 S^KI 3H-(175a, 175b)^r AA H-^MKr 

(181, 182), 7fl<>lH ^^^(140)^S. ^ ^3°1 c£o>| Tflolm ^|S.(125)S- 
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S-SHfe- m ^#^(183) ^ 4^(179)1- n]4 ^^(184)7} 

&4. o)u^ j 3flS.(125. 179)1- S^iflfe T^£r Zj-g: 7>*|7i4 Q*&<£\ 4^ S. 

<#o.5. t SU^-H, ^^^r 2ram>60^n» , 0.5mm>45jwn ^^"^l 4 



<124> ^^-(180) SHfe ^1 ^ *i|2 ^^-(181, 182)1- AA Al ^ »12 ^31 

ol ^(175a, 175b)4 $1^ ^ ^U90)°l $14. ^ ^ 

(190H^r 7>S. W €7fl^-(191)4 ^7B^-(192a, 192b, 193a, 193b, 194a, 

194b, 195a, 195b)« 7}*}5L &4. 7 >S. #*J= ^ 7 fl^-(191)fe 3^ ^(190)-ir 

$iuL, *ttd ^ ^7fl^-(192a, 192b, 193a, 193b, 194a, 194b, 195a, 195b)^ 
7}S. ^ ^7fl^-(191)» 15^ 7i-§:# ifl^* ol^ji &4. ol ufl, <|}«- ^ 7 fl 

^-(191, 192a, 192b, 194a, 194b, 195a, 195b)^ *H ^^"(178, 178a, 178b, 

178c)4 f^S}:n, 4^- ^ ^7fl^-(193a, 193b)fe -M ^(133a, 133b)s)- ^^-4. 
a iLJl^(180) £H^r ^#^"(183, 184)1- ^ TflolS. sfliL ^ 3HBi ^4 

•S^SM iLS 71H;e 3^^.(95) ^ ^-2: 3|)H.(97)7> ^S^M &4- ^7l 

sfi: #^-(190), J±2: 7fl^lS s||J=(95) ^ US ^o]Bl 3flH(97)^ IZOCindium zinc 
oxide)3L &4. ^ ^(190) ^ ^.S sflH.(95, 97)tt ITOS. ^£ 

<125> o]#6f)Ai, #^-(190)£r Sj-db. <^^§r 4t^ 4iS.*flSl-2-3. ^r^}7] ^ ^7fl 

^ 5ll€(191, 192a, 192b, 193a, 193b, 194a, 194b, 195a, 195b)* 7>*H , 
^7fl^-(191, 192a, 192b, 194a, 194b, 195a, 195b)^- W *!H 3^(178, 



^*>4. 
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178a, 178b, 178c)4 $X^. ^, ^ $N*1 ^ *fl 

o] ^(178, 178a, 178b, 178c) °1 ^7^(191, 192a, 192b, 194a, 194b, 195a, 195b)« 
Jf-^M -S- 0 ]^ HH* *fM *R-(178, 178a, 178b, 178c) 4 ^7fl^-(191, 

192a, 192b, 194a, 194b, 195a, 195b)» ufl »H ^^(178, 178a, 
178b, 178c)£r ^2 W *lH-§- ^ S€*1^W $lJL, sj-i ^(190)^r 

*lll «^ *lH-§- ^ M^^l^Bl^- s^-g- ^ S^^tHl <a;£5qcH $Xt±. 

<126> ^ y%6\ ^^-(178, 178a, 178b, 178c)£: TlWS yfl^(l21, 123a, 123b)4 . 

f^l ^£ $14. ^ *H<H ^^"(178, 178a, 178b, 178c) ^ 

^-(180)4- alM^M S^l^ll- ^51 £4. 

<127> ^ 7] ^(210)^1 tfl^H 3, e) 

<128> -^ej ^ ^ Ol^^l ^-Jf 7l^-(210)^ ^>2fl ^1 

§>7l ^tt M nfle^^(220)^ ^, ^, ^ ^^^1(230) ^ I TO S^r IZO ^ ^ 
^ Sl^ ^1^^ 5dfe ^(270)ol 214. 

<129> °-«^(3H S.^*] $X5r ^ sMi #^(190)4 7]^ ^^-(270) A}o"|ofl 

€317} 9l7\S\A ®& ^-Bfl^Ai Zl ^7>>7> -5>^- 71^(110)4 W 7l#(210H] tflSH 
^Z)-jr O]^^ yfl^S]^ o^Jl, ^ o.^^- olW^ o. 7^4. S}^ 71^(110)4 ^ 

71^(210)^: ^ ^(190)^1 ^^(230)4 ^^>7fl ^^^4. 

°]^7fl Sj-rii ^^^r ^7^(191, 192a, 192b, 193a, 193b, 194a, 194b, 195a, 

195bH 2}^H 4^ iS^ilS ^t^4. SB, Hhtf *fl°1 #-^(178, 178a, 178b, 
178cH *fl4H 43" ^^€4-. 
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^oflAife ^ &*}7} ^ -fr^-fr 7>^H 71^(110, 210)4 tfl*H ^ 

(110, 210)^1 tfl^H ^ *fl^*H <*3*(3)* ^ Sl^- 

^ o^til, o] 3-*Ml*f ^olElBfl^ *j-*J= t4H 

^% ^ 3^#AS ^^SlZL, 37^^ 5%t£ ^o) -*J 

TTf-^/^*^ 3*** £ 4*N^7l 4^°1^. TflS lfl*W 

- ^ ^ 2 ^H4 rfltt ^4 #4*1 7l^£|^ 513., M 4€-€: ^ 

ol^HH^ ^ 4H4* ^2:*H ^*>5a*l*h ^ 7l# 

^ ^€ ^7}^ ^-71^1 i^^^H ?14€ ^ ^3 ^ ^ ^J^L^I 
<HM-7l ^ ^ ^4*1 4<#*V4 <r3 ^ ^3*m *r *r & 

> oj^-ji}. ^-ol, 7|]1 ^ 42 ^ 4 ^-8- W M^l^S. 4°1 ^(178)4 

^ ^^g. i^sH ^71 ^ 4<H ^°a-(v DP )^ 3 
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I^T 1 * 1) 

€^ 71*. 

<#7] 7]% $H ^e)<^ oJ,0_^ #7) *lll tifl^4 5L^>JI 

^71 *fli #71 *fl2 wfl^d^l ia^H ^-sHr <8 3*1-4 Si 

^ »H 

7>7l ^7) ^1 yfl^, 7>7] ^ #71 *fl2 tifl^i ^ #71 2^ 

#7l *ili tifl^i, €^ #7] ^12 «fl^d ^ ^-71 ^ *IH 

*fl2 ^ S^]^, 

#71 ^IIX 7>7l Q4\ ^7} 7*}2 Hfl^i ^ #7] 5^ ^4 

S£tt ^3 ^ m^i^e) 
2] 
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#7l 3l2 ufl-M- M^JL $X°-*\ #7l 2}-^ ^fl^M- ^*Kr 

^l^Bl 7l*. 
3] 

#71 ^ 71* ^#3q<H *1 ^ ^3 TflolE ^4 Tflole^ 3£ 

Tflolje ufl^d, 

#7i 3Hj= $h ^#^°i ^ ^ o i- ^"S^. 

#71 TlHM $H ^#sq°l 9X^r #3£*l*, 

#7i *£^i^ *m ^#51^ #71 *Ms<a*i- si*>*ffe hh^, #7i n 

o]El^4 Sa^r 311 vfl^l 313 ^ #7l ^flX xfl^l ^13 TflolH ^ #*L 

oflAi #71 311 Ml*l ^13 *W tfl^ul 5U^r 311 tfl^l *I13 ^* 

#71 312 H.^)^ ^4 <&&$*\ *W 

# 7 i tfloi^i « #7i 3H ^ *m sa^> 

#71 SLJ^ ^#*M Sft^. **** 7}*lJL 913- , #71 **M 

#71 311 =S)1^1 ^ « #7l ^113 £.31*1 ^4 ^7l^±S. <&&$*\ ^ ^ 
^ 5.^-*Hr ^ J=€*1^3 71*. 
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#7l afll ^ »13 ^ #7l cflolB^d^ <g;i£M *3Ul, #7l *)12 ^ 

^ #7l ^H^^l o^SH o^O.^, #7l >lll ^ 312 7flo]E. ^ 

^ #71 TlHii^l #71 313 7flo]E ^q-Sr #7l A}°}^ 

o\] <&^s\°) n^r m.®*)^ 7m. 

5] 

#71 sMi ^7fl^-^ #71 3^ #*>S- <*ft*Hr 7>5L ^ €7fl^-^ 

7>5L €7fl^» ^# <L5L ^ 7l^# Hfl** O^fe A>^ « o V^= aj 7 fl^« 5.^*Vfe 

[3^8" 6] 

' ^14^1^, 

#7l ^ *)H #71 ^7fl-^-^- ^^^1-3., #7l ^ 7} 

s. ^ ^7^» ^#^s. «h 7i*# ^n 1 * s.^1^ ^m. 

^14-^-^11^ , 

#7l TflolM tifl^ ^1 S'SSM #71 ^ €7fl^ 

*}*= ^~gr* 7>^m -fr*l ^ y fl^* 3 5L^Kr W Ii€*l^) 
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iHtt 8] 

#7] «o v ^ *W €^8r ^7l $)o)*e\ tifl^a}- -f.^ ^ofl #€5. 
*«4*J-<*f| Ai, 

^. 7 ] ^^fe 2}A>^ ^1 ^o. ^. 7 -j ^ 

10] 

*i|io1MM, 

S^l^ 7]%. 
12) 

2fll 7l#, 

#7) *3<3 7l# $H $X$= *fii 
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42 4-5d. 

#71 4l 4^4 #71 42 4^<>1 :5L*>*H ,^*Hr ^ <^}^ 
SJlaL, £4^-« 7>*l^r 3^ 

#71 Tin #71 42 4^1 siaVsH ^^Hr ^ S^V^ & 

HH* 4^ 

7>7l ^ #71 ^flX *}7l ^ #71 42 Hfl-?i « #71 *Mi #W fc*SW 

4l ^ 3Ml*|^, 

#71 ^fll 4<S, #71 42 Ufl^i « #71 *H *d^4 

42 ^ S^l^, 

*d^ #7i 41 m. *w ^ #71 42 n& % #7i 

#71 41 71*4 tfl^^Vol $£^r 42 71*. 

#71 42 71* $H $#3<H 7m ^» 

#71 41 71*4 #71 42 71* AHofl flfc 

■i- 5L^-S>fe ^ 5*1 #*i. 

[$^8" 131 

4121HH. 

#71 °-»^4 £|S|*1 5^ <M -fr^* <>1*#* 7\W W =L 

#^oi #7l 41 ^ 42 71*4 tfl«H ^ 4^*H 5dfe OJ ^ 
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